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(54) FLAT DISPLAY 

(57)Abstract: 

PURPOSE: To provide a flat display of higli quality, 
where stiock i'esistance of an electron beam control 
electrode in the display is enhanced and sufficient ^ 
reliability can be kept with respect to a shock during - ^ > t r** ^ 



inhibiting deformation of the back electrode 4 and a ^.^ 

receiving table 7 is interposed between the back 
electrode 4 and the back container 3. Consequently, the 
position restricting means restrains deformation of the 
control electrode 1 0 due to a shock during transportation 

within a predetermined range. As a result, it is possible to prevent peeling-off or the like of 
soldering glass for bonding sheet type electrodes on the control electrode so as to remarkably 
enhance shock resistance of the control electrode, thus providing a sheet type display of high 
quality without unevenness of brightness or deficiency of an Image. 
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CONSTITUTION: A control electrode 10 housed Inside a 
vacuum container constituted of a front container 1 and a 
back container 2 is integrally fixed to a back electrode 4. 
A position restricting means comprising a stop pin 6 for 



transportation. 
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(57) Abstract 

Objects of the InventionThe shock resistance of the eiectron-beam-control electrode of a 
monotonous type display is raised, sufficient reliability is maintained to the shock generated in the 
time of transportation, etc., and a quality display is provided, 

Eiements of the InventionThe control electrode 10 allocated in an inside of a vacuum housing 
which comprises the front vessel 1 and the back container 3 is fixed to the back plate 4 in one, and 
it has composition which established a position regulating means which comprises the stop pin 6 
which prevents modification of the back plate 4 between the back plate 4 and back container 3, 
and the cradle 7. 

EffectFor example, modification of the control electrode 10 by the shock at the time of 
transportation, Exfoliation of the solder glass which stops in a fixed range by a position regulating 
means, therefore joins each plate electrode of a control electrode etc, can be prevented, the shock 
resistance of a control electrode can improve substantially, and a quality monotonous type display 
without luminosity unevenness or an image defect can be obtained. 



Ctaim(s) 

Claim lA monotonous type display comprising: 
A plate-like electron-beam-control electrode. 
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A vacuum housing which consists of a front vessel and a back container at least. 

A fluorescent substance which forms in an inner surface of said front vessel, and emits light by the 

collision of an electron beam. 

Electrode holding mechanism which arranges from said control electrode to said back container 
side, and fixes the periphery to said vacuum housing in a size comparable as said control electrode, 
A control means which regulates displacement of a perpendicular direction of said electrode holding 
mechanism in an approximately center part of said electrode holding mechanism between a 
connecting lock means which carries out the connecting lock of said control electrode to said 
holding mechanism, and said electrode holding mechanism and said back container. 

Claim 2The monotonous type display according to claim 1 using electrode holding mechanism also 
back plate . 

Claim 3A vacuum housing which serves as a plate-like electron-beam-control electrode from a 
front vessel and a back container at least, A fluorescent substance which forms in an inner surface 
of said front vessel, and emits light by the collision of an electron beam. Electrode holding 
mechanism which arranges from said control electrode to said back container side, and fixes the 
periphery to said vacuum housing in a size comparable as said control electrode, A control means 
which regulates displacement of a perpendicular direction of said electrode holding mechanism is 
provided in an approximately center part of said electrode holding mechanism between a 
connecting lock means which carries out the connecting lock of said control electrode to said 
holding mechanism, and said electrode holding mechanism and said back container. And a 
monotonous type display, wherein displacement of a perpendicular direction of said electrode 
electrode holding mechanism has a little possible composition. 

Claim 4A vacuum housing which serves as a plate-like electron-beam-control electrode from a 
front vessel and a back container at least, A fluoresce^nt substance which forms in an inner surface 
of said front vessel, and emits light by the collision of^an electron beam. Electrode holding 
mechanism which arranges from said control electrode to said back container side, and fixes the 
periphery to said vacuum housing in a size comparable as said control electrode, A control means 
which regulates displacement of a perpendicular direction of said electrode holding mechanism is 
provided in an approximately center part of said electrode holding mechanism between a 
connecting lock means which carries out the connecting lock of said control electrode to said 
holding mechanism, and said electrode holding mechanism and said back container, A monotonous 
type display constituting so that one side of sajd control means may be allocated in said back 
container, another side may be allocated in said electrode holding mechanism, it may be made to 
fit In mutually and a displacement regulation function may be exhibited.. 
Claim 5A vacuum housing which serves as a plate-like electron-beam-control electrode from a 
front vessel and a back container at least, A fluorescent substance which forms in an Inner surface 
of said front vessel, and emits light by the collision of an electron beam. Electrode holding 
mechanism which arranges from said control electrode to said back container side, and fixes the 
periphery to said vacuum housing in a size comparable as said control electrode, A control means 
which regulates displacement of a perpendicular direction of said electrode holding mechanism is 
provided in an approximately center part of said electrode holding mechanism between a 
connecting lock means which carries out the connecting lock of said control electrode to said 
holding mechanism, and said electrode holding mechanism and said back container, A monotonous 
type display having been a back container side of said electrode holding mechanism, and having 
made a rib for rigidity improvement of said electrode holding mechanism approach a back 
container, having provided it, and making the rib Into a vertical displacement control means. 



Detailed Description of the Invention 
0001 

Industrial ApplicationThis invention relates to the monotonous type display which used the 

electron beam. 

0002 

Description of the Prior ArtThe conventional monotonous type display is explained using 
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drawing 4. Drawing 4 is a sectional view of the conventional monotonous type display. 50 has 
applied the fluorescent substance 51 to the inner surface with the front vessel. 52 is a back 
container 53 is a linear cathode and is stretching a back plate and 54 with the flat spring 55. 
000356, 57, 58, and 59 are electron-beam-control electrodes which consist of a metal plate of the 
sheet metal which has an electron beam passing hole. 60 is a joining member which consists of 
solder glass, and is carrying out junction adherence of the control electrode. 61 is the mailbox for 
support. of said control electrode, and is provided in the periphery of the control electrode. 62 is a 
fixing means to which the back container 52 fixes the back plate 53. 

0004If energizing heating is carried out to the cathode 54, an electron beam wlli be emitted, the 
control electrodes 55, 57, 58, and 59 are passed, and light is collided and emitted to the 
fluorescent substance 51, 
0005 

Problem(s) to be Solved by the InventionWhen packing up and conveying the above- 
mentioned monotonous type display, impulse force, such as vibration and fall, acts on a device at 
the time of transportation, but this impulse force amounts to about 200 times from 35 times of 
gravitational acceleration. 

OOOewhen impulse force acts especially in the direction of X-X' of drawing 4, big modification 
produces the electron- beam-control electrode fixed to the mailbox 61 provided in the electrode 
periphery, and the back plate 53 in the direction of X-X'. 

0007For this reason, bending stress acts on the solder glass 60 which Is carrying out the fixed 
joint of the electrode, and exfoliation of the solder glass 60 and a crack occur. It dispersed near the 
pass hole of the electron beam of a control electrode, and the fragment of exfoliative glass was 
accumulated in this fragment, and some electric charges of the electron beam imitated the image 
defect accompanied by poor passage of a beam, and were in it. 
0008 

Means for Solving the P rob lemA vacuum housing which serves as a plate-like electron-beam- 
control electrode from a front vessel and a back container at least as a means to solve an 
aforementioned problem, A fluorescent substance which forms in an inner surface of said front 
vessel, and emits light by the collision of an electron beam. Electrode holding mechanism which 
arranges from said control electrode to said back container side, and fixes the periphery to said 
vacuum housing in a size comparable as sajd control electrode, It is considered as a monotonous 
type display which established a control means which regulates displacement of a perpendicular 
direction of said electrode holding mechanism in an approximately center part of said electrode 
holding mechanism between a connecting lock means which carries out the connecting lock of said 
control electrode to said holding mechanism, and said electrode holding mechanism and said back 
container. 
0009 

FunctionEstablish the electrode holding mechanism which prevents modification of a control 
electrode behind a plate-like control electrode, allocate further the control means which prevents 
modification of electrode holding mechanism between electrode holding mechanism and a back 
container, and the connecting lock of a back container, electrode holding mechanism, and the 
control electrode Is carried out, Even if impulse force acts, modification of the control electrode 
more than the specified quantity is kept from occurring. The bending stress which results in 
destruction stops for this reason, arising on the solder glass which is fixing the control electrode. 
Therefore, shock-resistant intensity improves substantially. 
OOlO 

ExampleThe example of this invention is described using a drawing below. Drawing 1 is a sectional 
view showing the composition of one example of the monotonous type display of this invention. 
Drawing 2 is an A-A' sectional view of drawing 1, and drawing 3 is a B-B' sectional view of drawing 
1. 

00111 is applied to the front vessel of a glass material, and 2 is applied to the inner surface of the 
front vessel 1 with the fluorescent substance. 3 joins said front vessel 1 with a back container, and 
forms the vacuum housing. 4 is a back plate as electrode holding mechanism which used the metal 
plate, and is allocating two or more ribs 5 for reinforcement in the back container 3 side. 
00126 is a stop pin as a position regulating means, and Is Implanted in two or more places of the 
center section of the back plate 4, 7 is a cradle as a position regulating means, one side makes 
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concave shape and another side is implanted in the back container 3. 

OOlSConstituting the other end of the stop pin 6 in a convex form, a convex part and the crevice 
of a cradle are the composition of having established the crevice between some in the direction of 
X, and the direction of Y, and having made them fitting in. The cradle 7 is allocated respectively 
corresponding to the stop pin 6- 

00148 is a. linear cathode, is stretched with the flat spring 9 and allocated in the direction of Y two 
or more. The 1st control electrode and 11 use the 2nd control electrode, 12 uses the 3rd control 
electrode, 13 uses the metal of sheet metal with the 4th control electrode, and 10 forms the 
electron beam passing hole. 

001514 is the electrode jointing material which consists of a solder glass material, and is carrying 
out junction immobilization of the control electrode respectively. 15 Is a lock-pin which Is a 
connecting lock means of an electrode, and is joined to the 1st control electrode by laser welding 
etc. The other end of the lock-pin 15 has penetrated said back plate 4. 16, 17, and 18 consisted of 
insulating materials, such as ceramics, they are the spacer rings which have predetermined 
thickness, and the lock-pin 15 has penetrated them. Welding immobilization of 19 has been carried 
out with the end of the lock-pin 15 with the stop ring. 

001620 is a rectangular auxiliary electrode. Two or more lock-pins 15 are allocated in the 
periphery of a control electrode, and a center section, maintain a fixed interval at the back plate 4, 
and are fixing the control electrode 10 to rt. 21 is implanted in the back container 3 in the mailbox 
for electrode support, and Is carrying out support fixing of the periphery of the back plate 4. 
0017Potentiai higher than the cathode 8 Is impressed to the first control electrode 10, and the 
function which pulls out the electron beam 22 Is given. The back plate 4 impresses potential lower 
than the cathode 8, and Is giving the function to which an electron beam is made to The 
intermediate potential of the cathode 8 and the first control electrode 10 is impressed to the 
auxiliary electrode 20. 

0018A modulating electrode, the 3rd controL electrode, and the 4th control electrode of the 2nd 
control electrode are deflecting electrodes. High tension is impressed to the fluorescent substance 
2, and it is considered as the anode. 

0019With the above composition, voltage is impressed to a control electrode and a cathode by the 
voltage applying means which is not Illustrated. It is the composition of the thermal electron 22 
being emitted from a cathode and passing a control electrode hole, colliding and making a 
fluorescent substance emitting light. 

0020Although the control electrode which carried out junction Immobilization is bent by the 
electrode jointing material 14 of a solder glass material in the direction of X, the electrode jointing 
material 14 has set the fitting crevice U between the arrow x directions of the stop pin 6 and the 
cradle 7 as the size which produces neither exfoliation nor a crack. 

OOZlSince the control electrode group is realiy being fixed to the back piate 4 with the lock-pin 15 
when the impulse force of an arrow X direction acts on the monotonous type display of the above 
composition, the back plate 4 changes only the quantity which bends in the direction of X. 
0022Since the position regulating means which consists of the stop pin 6 and the cradle 7 is 
between the back plate 4 and the back container 3, beyond the fitting crevice L does not transform 
modification of the direction of X. 

0023Therefore, since the modification at the time of the shock of the direction of X which was a 
problem with the conventional structure is pressed down within the fitting crevice L, shock 
resistance improves substantially and it becomes possible to provide a reliable monotonous type 
display. 

0024It is also possible by extending the length of the rib 5 and making the back container 3 
approach to consider it as the stopper at the time of a shock, establishing a fitting crevice 
between the stop pin 6 and the cradle 7, it becomes possible to manufacture sta.bly, without the 
heat stress by the thermal expansion difference'produced between the back plate 4 at the time of 
the heat sealing process of a display and the back container 3 acting mutually. 
0025 

Effect of the inventtonBy fixing a control electrode to a back plate in one as mentioned above, 
and having composition which established the position regulating means which prevents 
modification of a back plate between the back plate and back container. The shock resistance of a 
control electrode is raised substantially, modification of the electrode by the shock at the time of 
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transportation, exfoliation of solder glass, etc. are prevented, and a quality monotonous type 
display without luminosity unevenness or an image defect is provided. 



Industrial ApplicationTiiis invention relates to the monotonous type display which used the 
electron beam. 



Description of the Prior ArtThe conventional monotonous type display is explained using 
drawing 4. Drawing 4 is a sectional view of the conventional monotonous type display. 50 has 
applied the fluorescent substance 51 to the inner surface with the front vessel. 52 Is a back 
container, 53 is a linear cathode and is stretching a bacl< plate and 54 with the flat spring 55. 
000356, 57, 58, and 59 are eiectron-beam-control electrodes which consist of a metal plate of the 
sheet metal which has an electron beam passing hole. 60 is a joining member which consists of 
solder glass, and is carr/ing out junction adherence of the control electrode. 61 is the mailbox for 
support of said control electrode, and is provided in the periphery of the control electrode. 62 is a 
fixing means to which the back container 52 fixes the bacl< piate 53. 

0004If energizing heating is carried out to the cathode 54, an electron beam will be emitted, the 
control electrodes 56, 57, 58, and 59 are passed, and light is collided and emitted to the 
fluorescent substance 51. 



Effect of tfie InventionBy fixing a control electrode to a back plate in one as mentioned above, 
and having composition which established the position regulating means which prevents 
modification of a back plate between the back plate and back container, The shock resistance of a 
control electrode is raised substantially, modification of the electrode by the shock at the time of 
transportation, exfoliation of solder glass, etc. are prevented, and a quality monotonous type 
display without luminosity unevenness or an image defect is provided. 



FunctionEstablish the electrode holding mechanism which prevents modification of a control 
electrode behind a plate-like control electrode, allocate further the control means which prevents 
modification of electrode holding mechanism between electrode holding mechanism and a back 
container, and the connecting lock of a back container, electrode holding mechanism, and the 
control electrode is carried out. Even if impulse force acts, modification of the control electrode, 
more than the specified quantity is kept from occurring. The bending stress which results in 
destruction stops for this reason, arising on the solder glass which is fixing the control electrode. 
Therefore, shock-resistant intensity improves substantially. 



ExampleThe example of this invention is described using a drawing below. Drawing 1 is a sectional 
view showing the composition of one example of the monotonous type display of this invention. 
Drawing 2 is an A-A' sectional view of drawing 1, and drawing 3 is a sectional view of drawing 
1, 

00111 is applied to the front vessel of a glass material, and 2 is applied to the inner surface of the 
front vessel 1 with the fluorescent substance. 3 joins said front vessel 1 with a back container, and 
forms the vacuum housing. 4 is a back plate as electrode holding mechanism which used the metal 
piate, and is allocating two or more ribs 5 for reinforcement in the back container 3 side. 
00126 is a stop pin as a position regulating means, and is implanted in two or more places of the 
center section of the back plate 4. 7 is a cradle as a position regulating means, one side makes 
concave shape and another side is implanted in the back container 3. 
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0013Constituting the other end of the stop pin 6 in a convex form, a convex part and the crevice 
of a cradle are the composition of having established the crevice between some in the direction of 
X, and the direction of Y, and having made them fitting in. The cradle 7 is allocated respectively 
corresponding to the stop pin 6. 

00148 is a linear cathode, is stretched with the flat spring 9 and allocated in the direction of Y two 
or more. The Ist control electrode and 11 use the 2nd control electrode, 12 uses the 3rd control 
electrode, 13 uses the metal of sheet metal with the 4th control electrode, and 10 forms the 
electron beam passing hole. 

001514 is the electrode jointing material which consists of a solder glass material, and is carrying 
out junction immobilization of the control electrode respectively. 15 is a lock-pin which is a 
connecting lock means of an electrode, and is joined to the 1st control electrode by laser welding 
etc. The other end of the lock-pin 15 has penetrated said back piate 4. 16, 17^ and 18 consisted of 
insulating materials^ such as ceramics, they are the spacer rings which have predetermined 
thickness, and the lock-pin 15 has penetrated them. Welding immobilizaUon of 19 has been carried 
out with the end of the lock^pin 15 with the stop ring. 

001620 is a rectangular auxiliary electrode. Two or more lock-pins 15 are allocated in the 
periphery of a control electrode, and a center section, maintain a fixed interval at the back plate 4, 
and are fixing the control electrode 10 to it. 21 Is implanted In the back container 3 in the mailbox 
for electrode support, and is carrying out support fixing of the periphery of the back plate 4. 
0017Potential higher than the cathode 8 is impressed to the first control electrode 10, and the 
function which pulls out the electron beam 22 is given. The back plate 4 impresses potential lower 
than the cathode 8, and is giving the function to which an electron beam is made to The 
intermediate potential of the cathode 8 and the first control electrode 10 is impressed to the 
auxiliary electrode 20. 

0018A modulating electrode, the 3rd control electrode, and the 4th control electrode of the 2nd 
control electrode are deflecting electrodes. High tension is impressed to the fluorescent substance 
2, and It is considered as the anode. 

0019With the above composition, voltage is impressed to a control electrode and a cathode by the 
voltage applying means which is not illustrated. It is the composition of the thermal electron 22 
being emitted from a cathode and passing a control electrode hole, colliding and making a 
fluorescent substance emitting light. 

OOZOAlthough the control electrode which carried out junction immobilization Is bent by the 
electrode jointing material 14 of a solder glass material in the direction of X, the electrode jointing 
material 14 has set the fitting crevice L between the arrow X directions of the stop pin 6 and the 
cradle 7 as the size which produces neither exfoliation nor a crack. 

0021Since the control electrode group is really being fixed to the back plate 4 with the lock-pin 15 
when the impulse force of an arrow X direction acts on the monotonous type display of the above 
composition, the back plate 4 changes only the quantity which bends in the direction of X. 
0022Since the position regulating means which consists of the stop pin 6 and the cradle 7 is 
between the back piate 4 and the back container 3, beyond the fitting crevice L does not transform 
modification of the direction of X. 

0023Therefore, since the modification at the time of the shock of the direction of X which was a 
problem with the conventional structure is pressed down within the fitting crevice L, shock 
resistance improves substantially and it becomes possible to provide a reliable monotonous type 
display. 

0024It is also possible by extending the length of the rib 5 and making the back container 3 
approach to consider It as the stopper at the time of a shock. By establishing a fitting crevice 
between the stop pin 6 and the cradle 7, it becomes possible to manufacture stably, without the 
heat stress by the thermal expansion difference produced between the back plate 4 at the time of 
the heat sealing process of a display and the back container 3 acting mutually. 



Problem(s) to be Solved by the InventionWhen packing up and conveying the above- 
mentioned monotonous type display, impulse force, such as vibration and fall, acts on a device at 
the time of transportation, but this impulse force amounts to about 200 times from 35 times of 
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gravitational acceleration. 

OOOewhen impulse force acts especially in the direction of X-X' of drawing 4, big modification 
produces the electron-beam-control electrode fixed to the mailbox 61 provided in the electrode 
periphery, and the back plate 53 in the direction of X-X', 

0007For this reason, bending stress acts on the solder glass 60 which is carrying out the fixed 
joint of the electrode, and exfoliation of the solder glass 60 and a.cracic occur. It dispersed near the 
pass hole of the electron beam of a control electrode, and the fragment of exfoliative glass was 
accumulated in this fragment, and some electric charges of the electron beam imitated the image 
defect accompanied by poor passage of a beam, and were in it. 



Means for Solving the ProblemA vacuum housing which serves as a p(ate-lil<e electron-beam- 
control electrode from a front vessel and a back container at least as a means to solve an 
aforementioned problem, A fluorescent substance which forms in an inner surface of said front 
vessel, and emits light by the collision of an electron beam. Electrode holding mechanism which 
arranges from said control electrode to said back container side, and fixes the periphery to said 
vacuum housing in a size comparable as said control electrode, It is considered as a monotonous 
type display which established a control means which regulates displacement of a perpendicular 
direction of said electrode holding mechanism in an approximately center part of said electrode 
holding mechanism between a connecting lock means which carries out the connecting lock of said 
control electrode to said holding mechanism, and said electrode holding mechanism and said back 
container. 



Brief Description of the Drawings 

Drawing IThe sectional view showing the composition of one example of the monotonous type 
display of this invention 

Drawing 2The A-A' sectional view of drawing 1 
Drawing 3The B-B' sectional view of drawing 1 

Drawing 4The sectional view showing the composition of the conventional monotonous type 
display 

Description of Notations 

1 Front vessel 

3 Back container 

4 Back plate 

6 Stop pin 

7 Cradle 

10 The 1st control electrode 

14 Electrode jointing material 

15 Lock-pin 

21 Supporting post 



Drawing 1 
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Drawing 2 
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Drawing 3 
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Drawing 4 
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